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ABSTRACT : 



PROBLEM TO BE SOLVED: To estimate internal EGR amount 
with high accuracy. 

SOLUTION: A basic value of internal EGR amount without 
overlapping is 

calculated (S2) , and when overlapping, increasing 



correction amounts (S5, S6, 

S7) due to overlapping calculated by considering overlap'^ 
time, a center crank 

position thereof, and intake air pressure are added to 
calculate internal EGR 

amount (S8) . A target closing timing of an intake air 
valve is calculated to a 

target air amount correcting valve obtained by adding the 
internal EGR amount 

to a calculated target air amount (SI) . 
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(54) [%qqc!>«||i] X>$7>«>l«)SEGR«i;&^&. IKl^EGRtti£fi[&nV^«:qnClimm^. i^U> 
(CT) [glij] 

«?)«*tt^«aiL (S2) . yrmi. Jf- 

(S5, S6, S7) 5:, BiriK*tt(cail»LTrtgPE 

GRfi^flcajL (S8) . flcaj^it^tas^ma ( s 




(2) 



1 fcHBaOX^i/yiOrtaiE GR*itlffijF&, 

-^v^T.l^gPEGRScoS^fflSrlctBL, 

gM=€Sr^O**rtliPEGR*i:L-C«^L. jT-^'n* 

^*ii$rffliELTrtS?E G R4S:lftS-r5^ t 
k-rs^^ 1 XJiM*S2 fciieaeoxyi^'yiOrtaE 
GRftStS*^. 

L-crtatE G Rs<?Dit^tt& sai-rs ^ t s-^fst -r & 

y i^'y cortaiE G Rftitt£*s<. 

BfitS>l.k#{i. xyi/'y|BiS3»g*«:^^v^k^{jfc\ 30 
m5(0\,yftU)^ 1 ofcffi»<^)xyi^y<oi^EGR«t 

ftfcJ>Sfc#tt. xyi/y0<Ejl«)65*SV%k?Hk\ 

i«iK*ffi$ra^i'^-r i. ^ k ^ ifsk -rs 3 -i*^ 

JI6 (7)V^-m*» 1 otc^ioxy i/'ycort^E G Rfflt 

[li*«8]»^#<^igi(lirak«^#<?3ia!Wk«:t- 40 
5 i k k 511^4 -ISSa 7 <?DV 1 ^ 

tiB®«oxy i/'ycortlPE G R4«^a. 

ti1fr> X . luSjrwN'-^ -y THiBiS-JiiH-S CI k t: 

iO. rt^EGRfic7)ilgii2rJt*'-r-l.ik^!mSk-r 
^JS4 ~it*a 8 y^tdJ' 1 ot:ie«coxy i/y 

«rt^EGRfflfi£irffi. 50 
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B^£J^■-^^'-5■y71^|jE*5•ii^lrrS^ktJ;0. 
rt3l5E GR»<r)«£fiS-Jt*rrs .1 k ^!^k^«iWc 
JR8 i /um^^ 9 t^iaiEwcy i^'y cort^S E G RMft 

^MiEttSr, iR^kBiiiSSfm#<^ffli^S8ktca-:Jv^T 
^UdS^fluEft^fflt-^-caiE-r&^ktciOs m 

•xTHiEft^mai-ri.c k ^i^fSk-r&a 

*a8~«^i o<ov^-m*»i oti^<oxyi;y<o 

raEGRMfil^S^. 

ki&!^k^5fS^4--it*«l in^^-ftdfil-oiz 
W&(r>x.yiy><r>n^ e g Rfift^^rS, 

[a^jgi 3] Buie^r- ^N'-^y-rst^rs-sft^-c+sfi 
a. i!fE»iEiiiE«&siB*iBmK-«LT^L. m 

-rSC:k2r!Sfgik-rSiB*«l 1 *ittt»*3Hl 2fcK 
ac/)xy >''y<?)rt^E G R*Jtg*ffi. 
[iS*Bl 41 ISSUE. »«#<^Mi$«lltJj:l^:t-^\'- 
7-yrftfc:|5t)tiR^«ESk fdS^JfliE^^ 

1 1 —Wm 1 3 <?5v^i^» 1 ->fc:£««xy i^'y 

tf5rt^EGR*«fe*ife. 

xmi}ms.mEM.^miL. m%mmnmm%i. 
xmimjm'SM.^m^hz.t^mw.t-tmim 

1 l~a*JSl 4(cv^m6»l':>{c^<^xys;y<oi^ 
asEGRtti^:^. 

mx^m^s^m^mtfz:s:.y'jy\,zi5\.\x. buE 
a*ai~it*3ii 5«v^i^»iot^?iiJti^S8 

EGRfttfJit^SrffiS-fflV^TrtSPEGRfi^lt^l,. X 

y'jy<mwm,zm-^\.^xummM.^%^L. im 

rtSE GRM«i6Sffikl$iBagSafi<oSril}1ik 

^««lk 5rS J: 3 ti»M^Wi^HliS:Wffl^& Cl k 

^k-tl."M#co$Jffl:^, 

[ii*gi 71 ByiE^*ai~ii*5ii 5i7)i<^-m*n 

OtCS^^^Lfcrt^E GR»<0«IS*«^fflV^-CrtaiE 

GRM^ittSL. iirtS?EGRa;«OlftSfi^fflV^T>'t» 
y^J^fciSA^iiS^M^acaj-r&ikSrfifSk-rSx 

yj^'ycoi^'j yy®A^^^ai^r&. 



(3) 

3 

im^m 1 8 1 Buiertg?E g RScoitsget , m,im 
^•th z. t ir^t-rimcm 1 7 tEHoxyj^yco 

[i9«fl!2 01 HUffiit*]Bl~i»^l 5o«,^-m*»i 
GRSSrit^L., grtSSEGRMcOtt^fit^fflV^T^ 

[a*:^2 1 1 HUarta5EGRM<0«l£fifcS-^(-^T>' 
[00011 

^M^fflitnJ^SIfilT'l^Sxyj/ytfcV^T, rtSSE 30 
GRM^JtlSt, ^S^iXJtrtgKEGRg^lB 

[0002] 

^ilTV^S (mT10-3 7 72 7^^i«#M) . 
[00031 C:<?)S<^«^^M«MfflrCJ±. XO y h/k 40 

i%h^o\:mm-hztif'X'^h. 

[00041 

«!S*ggrt<oa;«rxg (rtgHEGRS) tani-T so 
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[00051 wiB^raafr#<^J©^. «l • 
l*li5EGR4»i:*;§<^^L-ri.. 

-7-yr^l><7)T\ rtg8EGRao^^bi;«:^#V^. tfc 

E GRfitit Lxmm(i^jMsxim^<mi&m<r>;fi- 

ffiBLfc. jSlte4)t«tJ6tT. ja^rtSEGR 

miim^L. ituz-^h^xm^^nwrnm^WE 
iTwummizx -yx \i±% <mc:fh(m:mtim» 

[0006] tui<7)i fc*-^,. ^»#Tie^^<$o 
tsrrsjtift < ^^b-r-^rtSSE grs 

fitrci^ u y^^ii4A^Mfi^a«JSt=«£L^c o . ^Cim 

rta!EGRl:^iE5itfflfi^S^fc*^lg*3ilS. 

[0007] ifm%t. vi<7)j: d ^t^5iwiisjaic«s l 

6xyi;ytct>v^T. rta5EGR»S^jE§ttJ:<a«a 
(cJt^L. $f>aJ«-«xyi;y$||lip^^iffttfi.SJ: 

[00081 

*>Sxy>;y<r)|^ggEGRa««*ffi<olMBt±. 

<fmmmm^mx% s^iwi^a£<ii.!txy 

xys/ymrast. fc:«-:Jv^t:.rtaEGRas-JtlS 
[00091 a^ltrSSffeBBt^iSi:^ S^a#<!Offl 

lK^&L(7)mf^i:i^&LX. WafEGRi^^ffi 

[0010] tfz^ iB^2t^|.l6BBJi. fiiBrt^E 
GR*Oill^tcffl(-^&tt^#««l$fffli:LT. aSiiSr 
ffik^SClii^l^fc-rs. il*Ja2t^&l6HHfcJ:S 

f^tr. mm>Bmmim\''^hztx'mmitx'^h, 
[00 1 1 1 i^:. m^3izg^i>9mi. 



5 

[00 12liS*a3fe:«S56Hjfc:J:Sfc, iR-»^# 

rtaSEGRM^Jfl^S. 
[ 0 0 1 3 1 J: d (C-^HT, « - 

=7 y rifim< 'dmx'ffynu E G nm<m^m.i. . 
•rscifcfcrj:'). swKtditajsix, ^r-A-^-yT** 

iE-fSClfC. ^i^Ktl^SKEGRfiSrffl^TIi^, 
[0 0 141 i**3a4tffiS5KBt±. »^#<!0|| 

t im^mtsm fc *«:t-A-^ .y rt s t § 

teVvljtST'cOrtaEGRSi: LT^aiS^i. :^~^<--y 

[0 0 1 5] i>t. m^5iz^h^ii. m^i^cm 

M^5(c:^^«cJ:5i:. rtl»EGRMco»*« 

[0 0 16] Uzt^-oX. ±£#tt{c^i)^Ta*fflS- 
^^SC:i:T-aDEfc:«*fi&tS^-#S, it. It* 

[0017] mimf>f,z^twn\,zi. h t . m-\fx h 
ym.X'm%^comv^mmmMAmizS)?> t # 
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*^li±LT«;<fX» (rtSKEGRS) ii-m±-f:^. 

X. ±s^M\^^zLi:lifi'yxm*m^:mm<m^mm 

t=«5fc\ msm^m^^mkt^ztizx*}^ m^m^m 

[ 0 0 1 8 1 n^nzg^&fmi. Mmmm 

li. mmc^mmmm^m^mzhht^ti. xy 
10 =jym^Sifi±^\i^ttiii:. mim^mim^i> 
zt^:imt^^. m-\:^xhy&sxi>mm<mm 
mi)m^^mzhit^ii. -m^mzmmL 
fzm^i:i^'jymiz^\^m-tmiXms^im\:^i><o 
x\ »^<r>m*)izmtLi:^th-». s®xrx4o*ort 

SPEGR*»i$S^-rs, ^LX. -e<0«[6i»i. x.yi^y 
[0 0 1 9 ] -e^r. J:R«|6|tcL3t**oTS*fi^» 

"/7°ffliE«^it:*rr-&c:ttJ:0> rtaEGR4<^^ 

[0 02 0] a^St^SIMHtJrSfc, S2|s«t(R 

•yT^tcSt^i'D y^l^^Ofiifi^ia^LTl^aiEG 
Ra!^Ji*-rS<^T. C:cO«l&ItClStTjJ--''<-^-yT 
30 «iEfi^ia>^rri. ^ 1 1 J; 0 . l^atE GRfic^^ffi^ 

[ 0 0 2 1 ] i«*«9t:«siffi8tt. 

mwfimjMmzhittfii. mmmm&JM 

m-i^cmnm^m:^-tHztf::ti^-oX. mBt-J<- 
yyTWEMim-ttZttzX'). rt^EGRMOiS 

^m^mrttz ti:mib-ti>. m^9mi>^ 
izx&t. §m^f<mmwm§iJMmzs>i>t^(o 

>f-M--7 y7*4'»4tXhy«5TKL-CV^S7ti6. Wm 

40 1}^VXiSi^^-hfi<7ymMKb<mS.tl'^h^<^ 

->X. m%ifim>ir^~V'^^^ML^ix.\,z<<t£*) . ± 
tt. ff-^~f<-y'/-rmh^Ltzh^<m%(r>zy'}y 

rfcj:arta5EGR»««*5>tt. sm#<ow$«i*^ 

[ 0 0 2 2 ] mmm^m<m%iM}^^<r> 

mAM.ifimicthizLtiiiir.X. mi^-f<-y'/rm 

jER^m^-t&zbi.zx*). rtaEGR«<o«ises-s 

iEmizMi^-ri^bifiX'^h. tfz. ii^l0tC{SS 
50 W^i. ^^S.</m}ftfMifim±-thizLfzif'yX. « 
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t^iZlfziJ^-oX . MfB:t->'<-7-y7liIEftlrJtJirt 
vl t fci •) . rt^E G RftcOift^fiSr jiiEt-Ji:^-C§ 
5. 10 

[ 0 0 2 4 ] . is^« 1 1 t'ffisi^HflJi. ffis^i-- 

J^-y-yT'&izX'OiK&LfzmWEm^. '^mEtm 
Xi>b. K^c05r->'<-5-/7'MtiSl:7trt^EGRfl 

-7 -y THiEfiSr MlEfitcScaS-t ^ - A^'T^ . 20 
[0025] tt:. 2izmi>^mi. mffi^r- 

fcJ:SrtSSEGRfi<7^fl:«, :t-^^— 7>/r$it-cv» 

10 0 2 6] tfz. m^m 1 3 {z^^^mii. mt^- 30 

mim^J:SWizhi> b § BuSS^tsWEfi^BtS 

jzmizhhb^ii. wmmmmMt^JMm^(><m 
n&btmt^m-mEMi . ifs;+sii*'^>«»Ly;: 
mtzmm*m.m%:Wi^h z b ^mib^t . 
[00 27] ii^jai3fc^sigHBfcisfc. istatJt 

iim±u it^. m.if<mmmm^j:^mizs>?> 

m)b^j:h<7)x\ mmm^mizxi^-rf^3EGRm(o 

HzLtzi/i-oX^ :t-^'?-7-!'r4'«rtl»EGRS<0ia 
[0 0 281 ^^Cl-C. ^-f<~j'yrm.ff>m:l>ZftitX 

^Ltzf^ms-i:. m,it(ofmmm^j:SEmtzh 
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m-mnLxmmimb tx^^-thzbr. a* 

[0 029] iJt. m^y^A A\,zmmM. wm&b 
m%mmmi,z^\:^tim\sm'SMb Lx^msm. 
mi^L. msM^mm^zmm&njEmL^m 
txmi^-f^-^ <y rmm:%\&-thz t imtb 

•ra. if*]S14fcffiS96B8tci:5k. BKI<0®«£hi: 

m.mmzmri\.vcm&wmm:Td^L. mm^ 
'/'rmM.^m^\,zmm!i:x&-fh z b * , 

[0030] tfz. 5l,z^hmMii. <mM.Eb 

<i^mpm:kri>iz Lfzi)^-oxmimj±mE&i:m 
i^u imif<mmm^JMmzi,*) . if^. m. 
%m.<r)immm^^i.^m^'^b%\i. wmm^w, 
m%ijiij^-h^^<mAm!,zSi\:.xmmsmsM.^m 
^hzbiimib-th. 
[oo3i]iii^i 5\iz^h%m\zxhb. 

0 l,zm3.Kcr>mim.ii^m^?> liZVfzti'^-oX 

hhifi. mM.&^m.m^mim^^b. ^« 

±t<^'>xmMti^±%<im^ix^<nr^. wsms. 

<7yimm^>h^\.^b ^ i 0 . m&mm^mcth . 

[00321 ZtHzX 0 . SMEtciBtTsttiStciSm 

ismzm.^-thzbt'^X'^h. tfz. m^ieiz^h 
mmm^wv^ h«imm^imx.fzj:.yi^y 

fcjjir^T. mmimi-mtmi 5<ov>-r*i55»i-:>tc: 

ffiit^ititrt^E GR«cO«l^a5:ffl^^-C rtSBE GR 

^MtbL. «mfmEGRm.ffym&bmiBmm. 
m.tiimbim-^\>yt: . fm^'swrnmimat. 
m-^^tifzBwmmmb^sixo izmm^cm^m^: 
fmtizbimLb-rt. 

[0 033] M^l eizm&^izX&b, 
3ttT«»St«l£S*utrtgKEGRftk. xyy'y 

Tmm.mzM\iiLtz^^^bizmrf\>^x. 
ff)Bwmmn.\ii^ii. mmmmb^j:hxd{zm. 

ymmmizmtx^ ■ m%^:f~^<-y -/tco^- 

:^~'><^-y'yr&cry^itmzX'0^^<^{trh1^ 

aiE GR*$-®}i:««s{c«ii£ Loo®m#<oTOfffls- 

[0034] ifc. 1 7 t^Sxyi/y<0>'»J >- 
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i fc t J: 0 . v'U V^^tiRA$iiS^;<rxftA»^>rtg5E 
[ 0 0 3 5 1 1:^. Stz^SflBWi. migl^^SK 10 

[0036] f|*ai SfcffiSSHBCJ: St . 

GRi(ft«)<7)ji^fi^j^^s^:fcTyU>yK:«iA 

[0037] ^y^:. 9t:^S%«U. |ql£iH^ 

[ 0 0 3 8 1 . if*iS2 Otc^Sxyi^ytfO^lBr 

fdr- 1 -5liiBtK ^ iutrtSE G R»£Oit^*ffi^ffl t 
rtgSEGRfi5:»£U. KrtgBEGRaoitSffi^ffl*-^ 

x^mskwmh^t^^t^h , is*«2ot: 
/ii^i?EGRs^fflv^sitt<}:i), mmm^^'m. 

[ 0 0 3 9 ] *t . fS*«2 1 fc«5|feB|tt. ffiffirtSU 

E GRl;<;oj(l£ffi(ca-?'v>T 'J y^rt<^;iy:^fitc*t 
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[0040] 1 m^W^izX h b . rtgPEG 

R&izM-^\>^XWiiiLtzm^mizi 0«Bij$ffiiSr«» 

Lx. ^^j:^mmmmnt. u^^xiifmi:f^± 

[00411 

xh>'2tJ:')Bl«$iiSfiB^3t:{±. ^l^A^M 

tsXdiz. wmmsnmM^ 5 mm»^ e imtx 

[0042] iR^#5&VSm#6««fi8ffiif^M ( "T 

fa&*«jss-a2Ksrr. #*2o<d#« 

2 1 t^rP- h*eonr»^ 2 23&J|2#tt^>fLTfc 0 . ^ 
«Wf 2 2liX-rU y^l 3 . 2 4 {c J; 0 ^^fiSt 

f=r#SitTV^5. c:«0"IlhF2 2«Tfflt:H#ffl«83 
>f;l'2 5*iffia§*t, ±ffllt:W#ffl©S3>f;k2 6*« 

[ 0 0 4 3 ] LT . xy i'-y 1 «ojfil!iB>ft=^ii^>H# 
ffl«K3>f /l'2 5&t/ffl#ffl«K3>f;l.2 6 ^XSta 

t vi 6t\ V ^-ffL*x7)«js3 A Mz^mfi- 2 2 J i»m 

2$^(R*L.TV^S±ffl!<0W#fflma3^;l'2 G'SiWiS 

^f?±LJt^. xrilyiJ^2 3<7)#^:>jT-«rifrT2 2Sr 
T:^t^i!l3-fr, Tffl»i8#fflBia3'f/l-2 5{'+:a-S 

ift?2 2Sr«#rS<rfcfe:J:0, #*20Sr'J7h3-fr 

[0044] mz^ ^#*-ii>ffl#$-fr&|gt±. "r»hP2 
2?r®«UTV^aTffl!<0||#ffl«fiBl3>f;l/2 S'^c^* 
S-flfihLltft. XT-y y^^2 4(?)#*^jT-^I!i^ 2 2 

±:^^i!iS*. ±li0^fflmiK3^;l'2 6t+*gf 

jeL/c t ^: ^*>^>Mffl#iBmffi3 ^ ;P2 6 

^raH^2 2S-«^-r-5C:fcfc:J:'3. #flc20S^>'-b3 

[0045] ^rfe. *IISSJ^^T'<i, "M#Jiafc L 
[0 04 6] :LZ\,zii\.^x . «RM#5. Sfm#6. xa 

•y WP#1 0. «^WIt#l iaiXi6ii^^4«Of^±. 
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ri>-bp-;l'JL-.yhi2tJ;0^ffll$ii, Z<Dayh 

[0 047] ^LT, r^'-b^l«S, x^i^-yHBgarjg 
& i 0 lc± t LT iKm# 5 c7)«fif^<50Si|fflltC J: T iRA 

[ 0 0 4 8 1 . ffiis««-fe:^ifaK J: ottiajsiiys: 

JaTC. *f|HBfc:«art^EGRS<o}SSt:S-:J< 

[ 0 0 4 9 1 1 -Cli. T^'-t/l^^^rt-fcy^ 1 

1^1 3{cJ:o-C«?ai§ix/cxyxy|gtejtffi^5:ggA)i 

^'fca^-53tag?g^FQHOEM£a[aj-r&. ^^t^ 

T*%V vjJt^tfc ttSS*fflE V E G R 0 SrSHi-f S . 

^aj*4. mA<n^zr}V~^v\id^->xWj:hia> . bp 

Xx yT2 1, 2 2Txyj^>'|aiKj*ffiNet»m 

im^'^mm (evo XT'yr2 3t' 

\>'*XilF&$tlk-7'y7T-r/l'itmLX. rtSEGR 
fi<7)S3(s:ttEVEGR0S^. lalEa^ffi^FQHOE 
Mtjkf-rSEGR^t LTWai-rS. PtS*fiEVEG 

^E V c {cijtti. h yfigT^i * 'J yy^mi)^ 

mizhit^ (jaTjiSBTDctv^d) tt. 

ixf^mx-^mmm 1 1 <r>kzn l , e v 
cim%ijejmieihht% (WTjasATDctv^ 
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@«ajgNetJ:oTitS^bL. xy i/y|MlK3tKN e 
*«±g^v^i:$Jifc'«tt3tp:^S<=5:oT, rtSBEGRMt 

&rta5EGR4coMi^**<:^&<^r4. i.tz. miiM 
T'xy j^'yiHl^JKN e co^^Ltci SrtSSE GR*<50^ 
[0050] astMoT. Xx-yTSTti. #fM#6 

<^BSH«f»iE vc t «M# 5 ffy mmrnm ivotufi 

-A-7-yTL,Tt^<.>i:fl£$*Uti:^W4. Xir-/ 
T4^3i^•C:t-^'^-7 yTtCj; Srta5EGR*<0*|jE 
«OLEGR1^0{c:^:-y h-f.&, CimcJ;'). rtSBE 
GRMd. B(IIB**ttEVEGR0(C^§ix4. 
[0051] iJt. yrST'Sa ■ 
^•yT-UTV^Sfc^M^iTJt^&a. Xx'y7•5^Jl^ 
T\ a>t--^<-5 y rB^iOSalclijEfiO L E G R 0 J © 

as-r-s. iSitajji, asco-tT^/i—f-ytcfi^oTtf^t) 

iXS. fl|It>. H5(^)Xx-y7*31 , 32. 33-Cxy>? 

yEiKasNe. s^#6«aMW^WEvc. ®a# 

'/rm (^'^y^'AM^) Sr^i— >'^'-7•yTi^oLT 
iMEt'^m-r^. 

[005 2] OLTIME= (EVC-IVO) /Ne 
;^-f-yr3 5T{4. B?iE:t-^<-7-y7T^O 
LT I ME l^':S\YZ . ^«)3r->'N— 7 -yTi^O LT 
I ME fc^JlB LTia^^tl/cttO L E GC 0 2:-? >/Tt 
--/M^t^l^th. *'-C. Jj-WN'-^ .y Tl^iao L 
T I ME«Ja;*:t:J:-5TrtSEGRft6t%*;-rs<0'C, 

tSUfiOLEGCOJi. :t-''^-7-yr^OLTIM 

[0053] Xx-yT 3 6T14. SfM#6c7)agH^MI 

5. X-f-yr3 6T. EVC)&«BTDCt*Sf:¥iIffi$ 
ilJttS^li. Xx'yr3 7^^-C. B5IBXx-yr3 5 
Tfi^^ilstfiO LEGCO Jr. -f-f^i i^fw^-^-y 
n^f<^^*MjE«OLEGR0i: LX^^t. 
[00 54] i>t. Xx-yTSe-CEVC^SATDCt 
ifcSfcWS?ilJtfct!»4. Xf- yT 3 8^Jl^T. flfa 
tO«!3gfflO L E GC 0 5: BSW^MIE VC tjB tT»:^ 

OLEGRO t L-Ci&^.|., OLEGR0=OLEG 

co-Evc {}MAik<mnm) xmm-t^. rt^E 

GRMcO^+ffitittS® • *^»#^0Jl■-''^'-^•y7^ 

izi5ifh^{m (mm) a. :t-A-5 yT* (i^) 
i^m-xt. m^^(^mmmEvci,zX'yxmtmt<r> 

^^m^xh^t^ifdzX-oXm^sh. H8J4. xy 



1 3 

EVC*iBTDC{Cj)*tflS$iTJtt#*i. >f-A- 
7 ••/ TizX I) rtSKE G R»c/)iiMliE V C tCj: ^>-^B&— 
^{Cj«»$*L&. CliTii. EVC*»'BTDCfc*Si:# 

!&s-e<o^«^STi}ffiiiv^ai*t&<:«>E GR*t 

TSTiOidfc. EVC (JiSE^cOjttfti) tiSffl 
[00 5 51—*, EVCj&JATDCtfcSfcflSSit 

T-r&) . -e<O^I*l38EGR**itt*rrS*>\ 

l^';*:§<-^0'C. Sf^<^)M')KJ:5rta5EGRa<^)t8 

^^i^mtiX^.'^ht^ii, Zcom^izi!Si^m^f)^iv^ 

v^f:t-^<-5 >y r^Tbrx h^mt J: OJt^trrs 

tlib. ^^(mOmi. :t->'^-^•yr^i:#:t->'^'- 

t:J:-&Stm<^ROtJ:Sl*igPEGRicoJifi:a-Ji. 

>y7Mia (xjiE vc ) i^±^i)-hmtii,i.zm 
■oxm-tt. 

[ 0 0 5 6 1 J3lii<?D i ^ H8t:^J:3(c, 

EVC*JATDClCifei.fc^{i, :t-'''f-7-yTfc:cJ:S 
rtiPE GRMcOtiai. E V dfilX^iP^mtlh Iz^ 
-jTJfeH-*. Ltzifi-oX. fffiXT-yrsseoid 

EVC izitm-ttmmjE^ 

[ 0 0 5 7 1 H3 {cM-:.-C. Xr yT6Tii, Bi£«7)J; 
a tU-C^$tlfc:tw<-7 yr^KOaEaWljEttOL 

EGRO^mBE (7'-;^hffi) liZmtXmiE-t^tilib 
cmJEmLOLEGCBiimii-th, IP*>. fragS^M 

iEfiOLEGROtt, iimBE-£ (-50iirfte) e^ff-C 
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-5Tt9i^£B&^ftrSi:. WcJ:oT^r->'N'-7-y 

WN'^ ifx(omj^(7)mm'Ei:!mti-i^i,z 

10 (R^tMffllLJtJi-C. i8M#5iOK^M!fciaflAS 
MaSiJffli2rtf B^fiel3R^(^l5tyt^il^E*>'^^^ 

[ 0 0 5 8 ] g5S«£Et:«t7tMjE^OLEGC B<7) 

H6<oiry;i'-^>'fe:fi!r>Tff=5:*)iiS. HP 

msmmizi5\^xM^^ith Bmmj±^m^&^. 

>^x>y7'4 3T»i^^LiJ>fc:«-:JV^T. H9f:S^ 

20 5:*$!^LT. KMEtcjetTtME^OLEGCB^ftl 
f^S. 09»i. (RME (ftJEE) =-50iiiiflg^T<^rtS 
EGR»«OJMMi)-tc:it^'SlR^=-100iirite. -300m 
Hg^T'iOrtgKE GRicOiMar»^COg$^*L;t i>«T-^i 
S (jr-.'<-7 yrM(:J'7>'^'ft)S:20* .40* kLfc 
4a')<0T— , H^iOi^t. i»^=-100mHg 
iOtS^Jl. EVC (3f-A-7 yriJ[gc04"i:^) tO^-ft 

fc:J:<b-r, iie2tg-C— ^'*)l.<7){c:itL. iSmffi=-30 

OmHgWk^tt. EVC*«BTDCt:*^i:§{±. 3— 
4e8St*nS-£T*Si6\ ATDCtlfc&fcStt. ± 

30 ^ii^(^mtihiit'&.mmiz^mti<mict^. ztm. 

iS^^fr-S <-50iii*«) cr^X'EVCi}<ATDCi,Zh 

-7 -y T<0**ifci S >- U y^rteoEE^jiOlliS/h? < ^: 
l8^ftJEE*i-300MiH^]S* T-it^ S k . ^{i 0 :t- 

>y zrco^mizi. * y yy^<r>m}<^)^±^ < 

[0 05 91 H3{c:RoT. Xx>y7"7-ett. Xx-yT" 
40 ST-SajLJta^ffiiEffiOLEGROt, XT-/TeX' 
mas LTtSmfftlB t JtliiE^a O L E G C B t 
T . «»W^r jr->'<- 7 -y TieK7)rt^E G RficOffl iEfi 
OLEGRli&Smj-rS. -tLT, Xr-yrS-Ctt. X 

■f -y r 2 -eacas 5 *TJt rtis E G R i<r«*« E V E G R 

0 ±E<0J: ^ l,zLXM.^^tit::t~J<~y-yr^ 
WE&O L E G R 1 5:ai«L LxmUmEtt ZtiZX 
««W=frrta5EGRiEGRREMS:JftSSISi-& 

[00601 EGRREM=EVEGR0+OLEGR 

50 l^Xtff)Xoiz^mi^9hi>m^mi:m^^h:ib^zX 



1 5 

FQHOEM&. l5ffirta5EGR*{ca-:JV^TMiE-tS 
M-r S fctfeti^ < . rt^E G RMt i -o X B^mi: 

[0061] 

HQHOFM=FQH0EMX (1+EGRREM) 
Xx-yTl Orti. BU£BS^^?liEfiHQHOFM 

tcar^v^T. iRM#5<oBgffl^«!ivc$-s[ai-rs. 

V c TWM-S J; 0 izmm^ tih . 
[oo62i::<oJ:o tz-ffiii. xyy yj«i«®i;je 

±r>TS:tB:^iutrtgi!EGRj|fc:»'*v^T. y'Jy^nR 

) C c Cit L, Blrll«?aKibfc =5rS J: 3 tSHS 
[ 0 0 6 3 ] tlT, ±fBj8miSSt4^SiJffll«^>t4^)COag 

0. HI l--ai 5co#;P— ^yco^n-^^-h^t 

iO, ifiWfciaBBt-^, ^z.x. Bitftc^-ti^t. 

xr7a-;<-:J' 1 4(c:J: ^WSi^tthm^A (H 
SsEfi) ^Qa (kg/h) h-fhff^ 1/3 6 0 05^ 
*tT, (g/msec) ttTffid. 
[0 0 64] *)t. ®mv-*-;PHIS<7)ffi:^:SrPm 
(Pa), Vm (m3 ; . ^S»?rCm 

(g) , ias^Tm (K) t-ri.. v-yy^^^ 

mh^Vc (Pa) , ^SrVc (m^) . 

cc (g) . iSss-Tc (K) fc-rs. letc. i^'jy^ 

[0 0 6 5] ^3t. ©^-r-^-^l/KSSfci^'Jy^^J^k 
-e, Pm=Pc. Tin=Tc (£E:>]&t/fiaS<i^^LL^r 
v^) kfilSt^S. 01 ltt®M-?-*-/l'HaiS£AS^ 
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1 6 

(0ix.«f 1msec) ftCljtrS its. :^x-yT51T' 
{i. xr^n-^-^' 1 4<oa!:ftJ: 0®A2^Qa 
(MMSI* : g/m sec) i, . 

[0066] X7^ /7"52T-{i. m^>M.Q.^(r)Wt 

S^mSC a (^®g : g ) =Qa • A t ^W^-^ 
10 -7^6 1 TJi. 5<0fflmfffl I VC. ®^#5<0ffl 

1 vo , 6 iOffli^ilE V c ^ejtKt-S . i^, 

, 3y ha-;kJL:^-/ b i 2-COM»±«o}g^ ( B 

[0067] Xx !'r6 2T«i, ilM#5c7)ffl^MiI V 
C*»^>, ^i'Dl^y'Jy^^JricaSU B©Vc (m 

3) t-rs. xx-zres-cji. i»st#5<»Di8i^iv 

20 «-:Jv^-c. HicoiligJgli-ciJiHBLtSrffitcio-c, 

3JEGRMX(v) (toj^tOrtaSEGRiEGRREMt: 
[0068] Xx-yr64T'«i. MSBSVc (i^Uy 

rJ^^) fc. MertSEGRfix(v)r&s«;«rxat 
V7 = ( 'J >-r^v c -s;yx») y vywj 

c 

t^*>*>. «^#5oraNfMl VOkSm#6coHi*M 

30 E VC 1 1 J: 0 , :t->'^'-^ v TS*<^^ 0 , ^-)^~ 
3 -f~rm^%<ts:hU. Wf:^a. (rtgfEGRM) 

Xii. 7r-y<-7 yr«<7)$lJS(ti DrtSPEGRSrg^t 
fc:*iJffllT#Sc7)T. -U(C«EGR§|g (J'l-gBEGR) 

tt|gtt^:v»3&5. ^JtSi©^«. n^S;<fxftf: LX. m 

iSTOE G R»{c31-gPE GRS?: JDS Litfi^fflV^T. 
[0 06 91 Xx>yT6 5Tii. BSVc (mjm) 

40 t:i^«jyrrt*rmS'J^»7£«fr. B^^ffiS<?5ll 

Vc (m3) =Vc ■ J?i:%tiiti>. Zcom^ c (m^) 

<±. i^'jyrmsmA ami) tiffl^-r&. ^rfc. 

a'haEGR*=0(;Ofc^tt, «A^Vc*»?,rt^EG 
Ra^rj^LTt. IIVci&*«6l.^fcfCI=-5, 

ylUKi^Ne (rpm) imtX. Vc^^kJSffi («c 
«lSfi ; m3/m sec) SrSiiJ^S. 
[0070] Vc^^b3IS=||Vc • Ne ■ K 

.riT\ Klimfi^JSx..SZ:J?)<7)mC\ K= (1/3 
50 0) X (1/1000) ffcS. l/30ii, Ne (r 



(10) 



2001-221 105 



17 

pm) ^Ne (180d eg/sec) t^-fSfcto 
ff)i><r>X'S>*) . 1/10 0 0(±, Vc (mVsec) 
^Vc (mS/ms e c ) iZ^j^htllMhffyX'h 



1 8 



Vc^-fl3StS=j|Vc • Ne - K - n/N 

t»lx.tf4a^y>'>T. im«<Og«Sr<?±$ 10 

[00 72] XT-y7-6 7-Ctt. Vc^^j*^ 
ft : m3/m sec) £7)SMt3tt i 0. ( 1 

msec) hi::*)i,zi^vyifizmA^tii>^^X'hi> 

t$-»m^s. HI 3t±aiiim (v^*-;PKas«m 

iRSthicxtx^'Uy^^sp^ffsmaj) ;k-f-yco7o 

Cc=Vc • Cm/Vm 

c:«o ( 1 ) ^t±. iRoi 3fc:*i6^>iiS. 

S^eP • V=C • R- TiO. C = P • V/ (R ■ T) 5^ 

Cc=Pc • Vc/ (R • Tc) 

[00761 ^.r-C, Pc = Pin, Tc^Tintffi^* 

Cc=Pm ■ Vc/ (R ■ Tm) 

fc^rS. -^r. ^flaottffittrSjeP • v=c • R ■ Ti 

•3. P/ (R • T) =C/VT'**«'C. V— 

Pm/ (R • Tm) =Cm/Vm 

[00771 (4)iC2r ( 3 ) ^efclftA-fiUf , 
Cc=Vc- CPm/ (R • Tm) 3 =Vc • CCm/ 
VmD 

fc^rO. ±a ( 1 ) ^ifi^(>tih. tUicoidtc. 
•yr7l. 7 2^»'3iEt*Jf1-S::fcfcJ:'?. ■r=S:*> 

ymA^^X'h?>i^ u yrgP3g««MC c ( g ) 

fet. ai*-rse:t**-c§s. fsi. xx-!'r7i. 72 

[ 0 0 7 8 1 a 1 4l±. ^a;p-f-y£07u-^^- 

gp^SMcc (g) irtm^mmLx . cck 

(g) i^sttu-r.g., 

Cck=CckX (1-M) +CcXM 



[00731 Xx-yT71T'{i. 
Mm (-^-^-/PKSS^SftCmiOJRSHS) <Ofc 

m(n-i) lai 0«7l^f->'T-^*65tvri*-;i/Kgp 

^"-m.-t^mMAC a. ( = Qa At) iSrilimt. 4 

i8y^^mST'3^l.i^'J yraS^SftC c (n) 

X . -^-^^-/U Y^^^mc m (n) { g ) SrSai-t 

[00741 Cm{n) =Cm(n-l) +Ca-Cc(n) 

^ciTiBViSc c (n) imE<^>\^'-^yx'<x^:^T'/y' 
7 2tj:o»aj3nfccc-c&s. XTr>yr7 2-c«. 
v-'j j^i^A^m* ( i^u y^^wftc c ) <o»{e 

(Dfzib^ iJC^c0^rt<. 01 lWP-^yt*j67ti^U 
y riiS^*|5«SV c IZ. KIK^SftC m 

imLx. i^vyrm^mmcc (g) ^^s. 

[00751 

- ■ ■ (1) 



(2) 



(3) 



^mz-^\,-iX. 



(4) 



[ 0 0 7 9 1 XT yTS 2X'i±. JlSI^*^S!Sa^x'J 
x:yi^>IU|SaN e (rpm) ^fflV^T^ 



♦tri 0 . 1 ^';K 2|lie=720d^) m)i^*J y^U 

smsa ( g/cycie) tisarrs. 
[ 0 0 8 0 1 maiT^Jsuiii. -/ 

HI 5liZ<7)m^(/immil^^y<7)yii 

cc (g) cog^^ts A c c sritaj-rs . i^v^txr-yr 

86-C^<O^tl:ACc*50r^Hrt (SrffiffiAJ: 0:*: 
«) #<B»r^fiBJ:'5/|N$v^) i'S**^*']^* . Bf^KH 

T87TCck (g) =Cc (g) tltttk- Xr-yT 
82-CHl4«0XTr.yr82t^ttl^^ ^>V{2^ 
e=720deg) iSfOJ'U V^ai^gmffiC c k ( g/cycl 
e ) {cMft-fi.. 5g^tSACc*^^^|gHJ1.-Cfc|,;^ 
ti. XT >y T8 1 T-H 1 4iOXx -y TS 1 fc 1^ tt^- U 
y^^^gftC c ( g ) Sr WT^UOfflLTC c k 
(g) JrSaiL, X-r-yT8 2A.jitf„ 

[00811 liLhcoid^r^-liy^^A^S^ (i^'Jy 



Cck (g/cycle ) =Cck/{120/Ne) ^50 ^^SP^MC c . C c k ) «SLtt}fc J: 0 . -r^i)^> 
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v^Ty >j ymASM ( u i^ras^ea) c c s: 

[0082] i-oT. nl^#xy ^''ycco^' D y ^ 

[0083] mz^ l^gPEGRicOiflSSJiSSrtT-oT, 
[0084] ^'X^liCgprti, fflBrtlSSEGRfit 

li. mmxbtf:^m («*) x(g)t:. m2(omimmx 

^LiiXo izMtti V »; y^SSSMMC c (g) £ 

[0085] &^mm.six\i. m£m:^m^^zM 

jS^BttC«-:^V^T. MBT (ft^h^W^'ll*^^ 

M) flrfW^tti. eSSKibi^BtSrxy 

-jymi^m.^ e t:a-:Jv^T ^y^'AMrat^LJt 

x-mmiiiify^—^t^shiioi.z^ mi&^yy^n& 

[0086] ZC7)X 0 iZtitli. rtliPE GRMtcS-^*-^ 

xmm^im^mzm^Lx . mmizmBT^iE 



20 



[HffiiO^m^riJiBH] 

[Hi] ^^^^(yy^mmmiz^'r&^immm 
[H2 ] i^i^<iii - m^^wmmm^trm*^ 



[03] mi<7>mmmiz}nfhmsf<osm 

[04] |H|t<rtg|!EGR:l<?DS*li^firaj-r-S-9-:^ 

[05] i^t<rta5EGR*«3rw<-7yrfc:J:& 
m^w^irM^^-th-^r/i^^ycoy o-f-A— h , 
[06] mm^iEmcm^izxhrnjEmL^n 
^•t^^y)U~-i-y<oy\:i—i-\—h. 

[07 ] wEl^jafE GR4coaMs:fi<O^£^rt0. 
[08] mrE:t-A-7-y7-t±S**ttiEffi<7)#tt 

?:^-r0. 

[09 ] mm^jEm<7>ims.izx mmi:^ 



[010] iK<oiQSjB®<7)Siit3yo a 

[0111 ^ t < v^*-;!^ H ^alA^^ffaj^l^ 

[012] nt<z^^jyy^m^fi^y<oy^- 

f-v— h 

[013] |sit<aMff« (v-*-/i^Ka!®m>ixs: 

[014] |sOt<^i9^l— f-y<7)7o-f-^-h 
[015] Nt<ftSPI/t~f->'<Ofl!l{7)^«07a— 

•V— h 

[016] IS3cO||ifeJ^S[c7)$IJ«|yo V ^J-a 

[^iO^HB] 

1 JCi^S^i^ 

7 amasg 

8 mmj» 

9 jcTy\3—^—i^ 

10 ^XD.yh;l/# 

11 

12 3yhn— h 

13 i'yyf'A-iry^ 

14 T^'^:;^^^;^-fe>^^ 
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mi} 



im2] 



im4] 




[051 




me} 



0 



START 



I 



t22 




I . ££a 



OLt114B=* 

<Bvc-wo)fnfa 




S35 



DLeCRQ- 
OlBGOQ-BVCXl^l 




[01 11 



EVEGRIH^JILA 



ST ART J 
1 



851 
S52 



RETURN 



[08] 



E 
G 
R 

m 
m 




871 



872 



[0131 



(start J 



Cm (n> BCm Oi-I) -l-C a ^ C o 00 



Co=Vo - Cm/Vm 
I 



(return) 



(return) 



(13) 



!|tS200 1-22 1 105 



[H31 



[0141 




EVEGRO?tJ|[m 






S5 




OLBGRO&JILU 



SB 



AAEGRRJKIIU 

BGRRBM^ 
EVEGRO+OLBGRl 



I 



HQHOBM=» 
PQHOm X (I + BGRRBM) 



39 



I 



sto 



I 



RETURN 



S6 



I 



S7 



OLEGRl= 
OLBGROXOLEGCB 



T 



881 

382 



r START^ 



i 



Cck (s) ^ 
Cok (gXwola) fcMfc 



(return^ 



•4) 



* 
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[071 



[HlOl 



A 
M 
E 
G 
R 
ft 

It 

? 
G 
R 




CcpVc*CWVbi 





Ml 

i 1 








Cm/Vm 



[091 



oii&^><::iii(ii*i>K::r<:b6^ 



; 40 
« 



60 




4 — ^— — ^I^OOmmHg 



[0151 



885 
886 



r ©TART ) 



< 



A<ACfl<B 



> 



(^return) 



s8l 


C o k t-C olnKTMa 


887 


Co k=:Co 






1 




1 












882 


Cok (b) * 







[012] 



r«TABT ) 



861 


IVC. IVO, EVcl 




f ' 


S62 


BMVottUl 






963 


IVGLEVmW;lJ 








S64 








665 






r 1 , 


666 


=IIVo-Na-K 1 






867 






^^tW) 

(return) 
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mi6} 





(51)Int.C1.7 

F0 2D 41/02 
41/04 
43/00 



30 1 
320 
30 1 



F I 

F0 2D 41/02 
41/04 
43/00 



F 0 2 P 5/15 



F 0 2 P 5/15 



30 IE 
320 
301B 
301N 
30 IZ 
G 



